Night blindness-associated mutations in the ligand-binding, cysteine-rich, and intracellular domains of the metabotropic glutamate receptor 6 abolish protein trafficking.
Mutations in the GRM6 gene, which encodes the metabotropic glutamate receptor 6 (mGluR6), lead to autosomal recessive congenital stationary night blindness (CSNB), which is characterized by loss of night vision due to a defect in signal transmission from photoreceptor to the adjacent ON-bipolar cells in the retina. So far, the sequence variations that have been described in six different families include nonsense, frameshift, and missense mutations. Here we investigated the impact of missense mutations in the ligand-binding domain, a conserved cysteine-rich domain, and the intracellular domain on the localization of the protein. We visualized and discriminated between surface and intracellular protein. Here we demonstrate that the wild-type (wt) protein localizes to the cell surface, and to endoplasmic reticulum (ER) and Golgi compartments. This also holds true for a mGluR6 variant containing a polymorphic, nondisease-associated amino acid exchange in the ligand-binding domain. In contrast, all disease-associated missense mutations lead to retention of the protein in the ER, while dimerization seems not to be affected. This is the first report that shows that CSNB-associated mutations in three different domains of mGluR6 abolish proper protein trafficking. We propose that the ligand-binding and the poorly characterized cysteine-rich domains, in addition to the intracellular domains, have a pivotal role in correct trafficking of metabotropic glutamate receptors to the cell surface.